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GHRC ISS LIS Outreach and User Support at GHRC GHRE

Global Hydrology Resource Center

e LIS data first available through GHRC website in August 2017

e Outreach team has spent time this year focusing on improving lightning
information available to users and getting lightning data noticed

FIND DATA MEASUREMENTS FIELD CAMPAIGNS PROJECTS RESOURCES MULTIMEDIA ABOUT CITE CONTACT

feedback

ABOUT GHRC
-
The mission of the GHRC DAAC is to provide a comprehensive
active archive of both data and knowledge augmentation services
with a focus on hazardous weather, its governing dynamical and
physical processes, and associated applications. Within this broad

mandate, GHRC will focus on lightning, tropical cyclones and storm-
induced hazards through integrated collections of satellite, airborne, Slobal HydrOIOQY Resource Center
and in-situ data sets
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Lightning Support at GHRC

GHR

Global Hydrology Resource Center

e We assisted NASA with activities, helping them

to focus on lightning also

O

O

User Profile

LIS article

9/26/2017

User Profile: Dr. Rachel
Albrecht

Who uses NASA Earth science data? Dr.
lightning hotspots.

Dr. Rachel Albrecht climbing to the observation level of
the Amazanian Tall Tnuwer Nhcansatons (ATTA) Incaten

06§

Rachel Albrecht, to pinpoint global

Dr. Rachel Albrecht, Professor, Department of
Atmospheric Sciences &, University of Sdo Paul
Brazil @

Research interests: Cloud electrification, lightn|
nowcasting of severe weather, cloud-aerosol-pr
interactions (CAPI), and local circulation effects i
convection.

Research highlights: If you live an 80-year life,
of being struck by lightning & are 1 in 13,500, aq
the National Weather Service (NWS) B, with a 1

1,083,000 chance of being struck in a given year

New Lightning Imaging Sensor
to be Installed on the
International Space Station

o8 n

The installation of a Lightning Imaging Sensor (LIS) on the International Space
Station (ISS) will enable detection of 98% of Earth's lightning on an annual basis.

Josh Blumentfeld, EQSDIS Science Writer

When the joint NASA/lapan Aerospace Exploration Agency Tropical Rainfall Measuring Mission (TRMM) B satellite
re-entered Earth's atmosphere in 2015, it left an invaluable 17-year record of Earth observation data collected by
TREMM's five instruments. One of these instruments was the Lightning Imaging Senser (LIS) &, which collected
data on day and night cloud-to-ground/water, cloud-to-cloud, and intra-cloud lightning and its distribution around
the globe.

Now, a new LIS is headed to the International Space Station (155) @ that will continue and enhance this data
record. The instrument is part of the Space Test Program-Houston 5 (STP-H5) mission, which is aboard the
upcoming IS5 cargo resupply mission (designated CRS-10). CR5-10 is scheduled for launch in mid-February 2017.

In all fairness, the LIS headed to the IS5 is not really
“new.” It actually is the spare LIS that was built at the
same time as TRMM's LIS and is identical to the TRMM
instrument. After attachment to the 155 EXPRESS Logistics
Carrier-1, LIS is expected to collect lightning data for two
to four years or longer. These data and data products will
be available through NASA's Global Hydrology Resource
Center (GHRC) Distributed Active Archive Center

(DAAC) B, which also is the home for TRMM LIS data.

LIS on IS5 builds on the observations from LIS on TRMM

as well as lightning data collected by the earlier Optical
wihich e r Iy i

The LIS instrument comprises the sensor and an
electronics unit. LIS is designed to detect and pinpoint

Teoumcinot Diotertse (OTON 0 ol Fermn

lightning seems to play favorites, both for people and

locations.

Roy Sullivan, for example, had what could be described as
an attractive personality. Sullivan (1912-1983), a park
ranger in Shenandoah National Park in Virginia, was
reportedly struck by lightning seven times & between
1942 and 1977. Aside from his hair catching on fire

ot
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Lightning Support at GHRC

e We developed Micro Articles and Data Recipes around Lightning
o LIS Very High Resolution Lightning Climatology and ArcGIS

o Lightning Phenomenon Micro Article

o Peterson’s Publication Micro Article

o Albrecht’s Publication Micro Article

o OTD Instrument Micro Article

Earth Observations: Optical Transient Detector (

Optical Transient
Detector (OTD)

Earth Observation
Satellite

= Description

The Optical Transient Detector {OTD), 5 space-based
lightning imager on the Orbuiew-1 satellite, operated during
April 1995 to March 2000 as a Lightning Imaging Sensor
(LIS) prototype. OTD datected total lightning (cloud-to-
cloud, doud-to-ground, and intracioud flashes) between +-
75 degrees latitude, but could not distinguish betveen
lightning types.

The OTD was essentally 3 wide fisld-of-view telescope that
captured 500 Earth surface snapshots per second. The
supportng electronics monitored these videos for the rapid
pulses of ight produced by fightning. The pulses wers used
to detect lightning at any time of day and determine the
optical properties such s lightning location, radiant energy.
and number of lluminated pixes,

Y
Desztion eficiency varied between 037 {noon) and 0.52 \
{~Bpm), changing with sensar threshoid settings, time, f'(
location. 2nd storm strucaure. Deteetion eficiency was 9\ \\S
(AN
a J) %

much less in the South Atiantic Anomaly where high
radiation levels interfered with instrument
storm had optically thick ciouds, refiection off middle cioud
Iayers, or low fiash altudes, the lightning signal was dificult
to detect.

ﬂl Measurements
L Dats obtained include amount, rate, and radiant energy of

total lightning during both day and night, lightning
distribution, and variaility of total ighining

o @ @
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Using ArcGIS to Convert LIS Very High
Resolution Gridded Lightning Climatology

NetCDF Data to GeoTIFF Format

Description | How to Use | Dataset Information | Key Parameters

Description

The Lightning Imaging Sensor (LIS) aboard the Tropical Rainfall
Measurement Mission (TRMM) satellite collected over 17 years of optical
lightning observations that were used to generate a Very High Resolution
Lightning Climatology dataset available in gridded netCDF format. ArcGIS
software does not handle all netCDF data equally due to how the
geographic and other information are formatted within datafiles, thus it is
best suited for gridded netCDF files. This data recipe provides a step-by-
step tutorial on how to bring these gridded netCDF data into ArcMap and
create a GeoTIFF file enabling GIS analysis and map making. This data
recipe requires a pre-installed version of ArcMap and a downloaded file
from the LIS 0.1 Degree Very High Resolution Lightning Climatology
Collection available at GHRC

Image created using LIS 0.1 Degree Very
High Resolution Gridded Lightning Full
Climatology (VHRFC) dataset in ArcMap

102

LIS 0.1 Degree Lightning

Climat

y 1998-2013

)

Climata

LIGHTNING

Atmospheric Phenomenon

WHAT IS LIGHTNING?

Lightning is the slectrical discharge between postively and negatively
charged regions within clouds. The electrical discharge serves 3s an
equalization process between the charged regions, and can travel from
cloud-to-cloud. cloud-to-ground, or cloud-to-air. Visuslly, lightning is
comprised of bright flashes of light called strokes. The loud sound of
thunder that accompanies Sghtning is 3 sonic shock wave produced by
the rapid expansion of the air surrounding the lightning channsl during the
stroke, similar to 3 sonic boom. Lightning and thunder cccur at the same
time, however, because hight travels faster than the speed of sound.,
lightning may be obsarved sooner than thunder is heard.

image Source: NOAA NSSL

Where does lightning occur?

Lightning occurs in many pisces sround the world. Over the Iand, much

Image Source: Wikimedia Commons

Why does lightning occur?

Growing ice particles within a cloud interact with each other through
collision, c3using the particles to fracturs and brask apart. It is currsntly
belizved that smalier ice particles t=nd to acquire 3 positive charge, while
the larger particles scquire 3 more negative charge. Under the influsnces
of thundzrstorm updrafts and gravity, these particles separate until the
upper portion of the cloud acquires a net positive charge, and the lower

portion of the cloud becomes negatively charged. This seg ) of
charge produces electrical potential both within the cloud and between
the cloud and ground. Eventually, the electrical resistance in the air
between the charged regions treaks down and 3 flash begins. The
resulting ightning strokes are an electrical discharge between the positive
and negative regions of a thunderstorm.



https://ghrc.nsstc.nasa.gov/home/data-recipes/using-arcgis-convert-lis-very-high-resolution-gridded-lightning-climatology-netcdf-data
https://ghrc.nsstc.nasa.gov/home/micro-articles/lightning
https://ghrc.nsstc.nasa.gov/home/micro-articles/highlights-peterson-et-als-properties-optical-lightning-flashes-and-clouds-they
https://ghrc.nsstc.nasa.gov/home/micro-articles/highlights-albrecht-et-als-where-are-lightning-hotspots-earth%E2%80%99-publication
https://ghrc.nsstc.nasa.gov/home/micro-articles/earth-observations-optical-transient-detector-otd

Lightning Support at GHRC

We took lightning data to the Summer ESIP Research as Art Session. This will
also be presented at AGU 2017 Fall Meeting and the AMS 2018 Annual Meeting

C@ L” N R TAMMY SMITH, DEBORAH SMITH, ABOUT OPTICAL LIGHINING WHAT AM I COLORING? ARTISTIC CREATIVE PROCESS

KAYLIN BUGBEE, LEIGH SINCLAIR, OBSERVATIONS FROM SPACE TRUM LIS clserved Igntring Yom soace for over 3 The arist Tammy Smih creafied this Color-by-waer mrage by
A \ A CHRISTINA LEACH Cecsoe These were used 10 e each of he 20 cokrs of the TRAM LIS browse mage:
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Redesigned Lightning Web Page in Prog GHRC

. . & GHRG
e New design that will be on Drupal 8 server &> =

7
LIGHTNING RE EARCH Lightning Primer Lightning Dataset Space Field Campaigns

& GHAC DAAC Research Information Research & & Ground
Observations Validation

distinguished
. . Lightning is an eletrical dischage between positive and negative regions of a thunderstorm and can be deadly if the necessary precautions are not taken. Researchers at NASA's
O L M | n k n N AA LA Mershall Space Flight Center and the University of Alabama in Hustville design, construct, and deploy instruments that detect and study lightning to better understand its
I I charachteristics and improve storm predictions.

o Access to restricted data removed
o Dated content removed

g g N = e -’ "~
Lightning Dataset Space Search & Field Campaigns
& Ground Validation

Lightning

e Linkages improved between data, contents = “
a n d G H RC We b S Ite LIGHT;\II:G RESEARCH ’ g é«

st GHRODAMG Research Information Research & & Ground
[ ——— Validation

€1 [ shaeme

Home © Dataset Information

e Micro articles and Data Recipe links added

DATSET INFORMATION

-
. | a k e a I O O k a t Lightning data available at the GHRG DAAG are described below. Most data are freely available, with Earthdata registration and login, with the exception of a few that require lightning
L) research team permission to obtain. In most cases, browse images and additional software packages are available. Each dataset has what is called a ‘Dataset Landing Page', a single
web page with background information and links to data access, documentation, dataset citation example, and software for data use.
PLEASE NOTE: Most data sets have browse images created initially after data ingest. Over time, quality control procedures may be performed on the data and new versions become

: :
.
https://lightningtest.nsstc.nasa.gov/ e i e lrveg oo op b pi gt etheL e byt
associated with the browse images. Where possible, we have provided both data types.

o 1SS Lightning Imaging Sensor (LIS) TRMM Lightning Imaging Sensor (LIS) Optical Transient Detector (OTD)
i e :

——
The IS lightning Imaging Sensor (LIS) is a space-

based_lightning_sensor_aboard _the _International
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https://lightningtest.nsstc.nasa.gov/

Lightning Data Download Metrics

Lightning datasets are most accessed data in 2017

Global Hydrology Resource Center

Count of Dataset Mame
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# of Downloads By Dataset Name

1,501,655
836,017
A0, 596
115,704 115,665
62,662
o e
I I

LIGHTHING IMAGING  ADVANCED MICROWAVE

SENSOR (LIS) SCIENCE SOUNDING UNIT-A
DATA [AMSL-A) SWATH FROM
WOAA-15

TRMM TROPICAL
CYCLOME PRECIPITATION
FEATURE (TCPF)
DATABASE - LEVEL 1

ADVANCED MICROWAVE ADVANCED MICRDWAVE GPM Ground Validation

SOUNDING UNIT-A SOUNDING UNIT-4 Dual-frequency
(AMSLU-A) SWATH FROM (AMSU-A) SWATH FROM  Dual-polarized Deppler
HOAA-17 NOAA-1E Radar (D3R) OLYMPEX

GPM GROUND
VALIDATION
DUAL-FREQUENCY
DUAL-POLARIZED
DOPPLER RADAR (DER)
GCPEX

GRIP D{-8 DROPSONDE
V3

15,343 15,311
GPM GROUND HURRICANE AND SEVERE
WALIDATION FOWA STORM SENTIMEL {H53)
¥-BAND POLARIMETRIC GLOBAL HAWK
MOEBILE DOPPLER ADVANCED VERTICAL
WEATHER RADARS ATMOSPHERIC
IALOODS PROFILING SYSTEM (AV..
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Lightning Data Download Metrics

As a collection, lighting datasets have the 2nd highest number of data file downloads

9/26/2017

Collection Name: GPM
Ground Validation
Products

Count of Collection Namea:
107,601

Caollection Mame: Lightming
Products
Coumnt of Collection Name:

1,523,857

Collection Nama:
Hurricane Sciences .
. ] Collection Mame: Case
188 Count of Collaction Name:
38

Collection Name:
Microwave Remaotea
Sensing Products

Count of Collection Mame:
1,567 335
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More Improvements Remain for FY 2018 GHR

Blobal Hydrology Resource Center

Update visualization tools as resources allow

o browse calendar
o google earth plots

Further improve Lightning Primer by working with
lightning team scientists and UWG members

Complete the Lightning Virtual Collection

Produce more Micro Articles and Data Recipes

Develop an easy-to-use lightning product for GIS
use

Create a curated publication list aimed at high
school / undergrad level

Explore other tool ideas

2017 GHRC User Working Group Meeting

A Lightning Primer

Introduction

Lightning, the thunderbalt from mythology, has long been feared as an atmospheric flash of sup
origins: the great weapon of the gods. The Greeks both marveled and feared lightning as it was
Zeus. For the Vikings, lightning was produced by Thor as his hammer struck an anvil while ridin
across the clouds. In the East, early statues of Buddha show him camrying a thunderbolt with an
end. Native American tribes in North America believed that lightning was due to the flashing fea
mystical bird whose flapping wings produced the sound of thunder.

Today, scientific rather than mystical techniques are used to explain lightning with experimental
replacing intuitive concepts. Yet, we remain in awe of lightning which still shines with its mysten
s0. Typically, more than 2,000 thunderstorms are active throughout the world at a given momen
the order of 100 flashes per second. Each year, lightning is responsible for about 24,000 deaths
240,000 injuries per year, and millions of dollars in property damage per year.

While these are more than sufficient reasons for NA
lightning research, lightning has a direct effect on dz
operations as well. The avoidance of lightning strke
spacecraft during launch relies heavily on the ability
meteorologists to accurately forecast and interpret li
hazards to NASA vehicles under varying weather sit
lightning have been well documented. One major ing
Apollo 12 mission when lightning briefly knocked out
astronauts regained control.

The unmanned Atlas Centaur 67 carrying a Naval c«
been struck by a triggered cloud-to-ground lightning
apparently altered memaory in the digital flight contro
Lightning siriking nesr s spacecrsft (Fhoto credit NASA] - of 3 hard-gver yaw command, which caused an exce
ultimately the breakup of the vehicle.

On a smaller scale, two sounding rockets being prepared for launch from NASA's Wallops Islan
as a direct result of lightning.

It is now well recagnized that lightning strikes near aircraft most often originate from the craft its
inception of a leader, propagating in both directions away from the crafi. These are called "trigg
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Discussion/ Questions?
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